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(57) Abstract: A display including a 
current drive circuit capable of supplying 
a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
current level of the received signal current 
(lw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFF3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin film 
transistor (TFT1) generates the converted 
voltage level at its gate by allowing the signal current (Iw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFT1). The transistor fl>T2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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WW*****© L E DKffitmWltil h7>'JZ9TFT 2 bfrbttZ 
> ^SCIiTFTl©y-M"^b^mEU'^*^-r^o TFT 21*. C(C 
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HJ3 &E9 » 

*5SBBtt. tiib? hn^UytV^ (EL) 3^3^ ^Ci^t^ 

* h 5 > j> * * ^o^©^ c <t o T»fc**«= * me^*^^J9B-r s mm 

d ;U $ * * * > X ( E L) *m*« ^ ^TJf^^b'J? XS©®*£*SS 
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r>f xyu-fliM^li^ 3 P8 - 2 3 4 6 8 3 ^aiBKHl^&nTfc -®* 
^<DHfl5IsIK^0 li:f>t, @*li56tt**OLED, %-®mm h-y y9*9 

ttWffixlx? hn^U»;t^ (EL) **-C&£o EL **{*£<<*>£ 
*M*tt#**fc*K OLED («»*^-f*-K) t"ftfn*Cfc*<*0. 

•Cli#V> 0 0jj*00!*CI*> TFT2<D7-^****tt t U IS* 

*^OLEDCDTy-K (fiiffi) l*Vdd K&&£ft6-#, #V 

-K ttTFT2©KU-f>i:*«*nrv^o TFTlcD^-h 

ISj£2&s c ani:M$ti> y-xiix-Jftd a t a K»|S3tt; Kl^> 

i*#8&*c&tfT f t 2 ©y- h »i*tt$n-r^*o 

M*£i&fF<*-£*fc*!>K> s c a n fc U x-^d 

a t aCHSftfR^-r-r-^mttVw^WlIO^St, TFTl*<*aU ft* 

**c#a5*xii«c*3*u TFT2©y- hMttii^-^affivwii-ar* 

. 3fi*»scan*#atKttttfr*fc. TFTl#*7KfttK TFT2l*m 
Sfii:f-^«ld a t a^£«*ISft*#> TFT2©Y- h«tt»4«}»M 
C(r <to T5fc*UH*» SnS.TFT2*7> UT38tt**0 L E D KSten* W* 
I*. TFT2©Y- h/V-^WSffVg sKfcbfcfitfctttK H***OLE 
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D I* T F T 2 &fl o X $ n S mtfsft KtS 15 tf * o 

0 L E d csn^iiw^o T F T 2 *iMd«reiWW-* M> fcf * 

, Ids li&T©5t^3tt5o 

Ids = rCox -W/L/2 (Vgs-Vth) 2 
a tf • Cox -W/L/2 (Vw-V t h) 2 2 - (1) 
-tCoX MttffiSlffl 0 Of - b 0 . ^TCD^T'^-X. & ft * . 

Cox = « 0 • £ r/d — (2) 

(1) iC&tf (2) Vt httTFT2©HH*^U 'J T©# 

(1) rtiiJ:n«, ■3^Miitr*ttVwKJE-9"CId8*«»"e#, £f£ 
tU-dS^^OLEDOWK^WWe^S-t^*. -C-C, TFT 2 
5fiI««-C»f1sS*«aStt*©iI0-C**o BP^> IHdfcWKfcVTtt I d sit 

OLEDOf14li^i:J;OVds^ibtfc, j9r£ft©ffiIimaE I d 
s * 0 L E D (Cflfc-f C t *«"C £ £ £ T & £ o 

*KM*;l&ft**T-j»*'f ©BL OLE 

D tt-*©WaT3B**«lfc^*- - © * * ttW**H 2 ©J: 9 h U 9 

H2fc*r«K:; w&i&tMt* («*.tfNTsc» 

Wo/:7P-^SS) -CB^2 5«-S^5/iif>©^S^s can 17!>£s 

canNt> S^2 5 £ffi»-f *fc&©»£1**8 (f-^SteVw) 

-*ffild a t a t^b »J?Xl*lcRtt3ftT^*o £S$s c a n lftMs c 
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anNtt*<«UfeBK2 1 KftttSft*-*, x-*&d a t t\t?-*m* 
1)082 2lzmmZtlZo £<«nbH*2 1C J: c an l7bSs 
c anN*IWHb«4'S, f»-^«MI0D» 2 2 K J: otf-^id a t a 

*rett, »*a**T«fcM*2 5 ©»*»#!«*««•****.** 

mz\t, H2K*l/fcH*2 5©BrM«»*tW»l-*bT^*. fiU 0^ 
«||Ct Sfca&. 0LED*TFT2©**»l/C^«. OLEDIi, SOU* 

0 ttM*fcfl*LT* DOLED ©T/- Yt UTMBU I TO^© 

a**«K*&tt«. 2»B*IBT*a*l«*nT*Jt), OLED© 

0O±KjE?LK»*fcl/tDi imynetllU *©±IC«**»H& 
Al q3*S*U HK*©±K*y-K (g?£ASg) fcLT»ttf*« 
HE 1 2 (ARti. ^ AU3li, 8-hydroxy quinolin 
e Bluminum«bT^*. :oi«««ttt«t*OLEDB- 
«Ka*ttV^. ^*«**lT<-*OLED©Ty-K/*V-KHlwlI*l«l© 
(1 OVSK) ^Hlit^t, m^IEE^** UT©£A#*ac^ IB* 
*<*iWSn-5o OLED©»ftli, IE?L^l^baA^n^iE?Li:^«J2ll 

— TFT 2 ©_LKj&j£i*nfcY- h^S2 
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&2<D±m-nteztitz*mvm]&A c 4 

i/ 'J 3 > £Jgfr ittSo TFT2liOLED £ n* m^©iiK t # * 
y-*S. f- + *^ChRtf KU>f >D£flM.T^So f- + *;UChliT«y- 
h*S2©S±^tttt-r«o M»ift©TFT2tt»IHIWi»5C 

tt*>\ H3©«"CliTFT2©KU-f >»wOLED<OTy-K*tttt"f* 
^ TFT2tUPft*^ilRh7>^^*)BW5o 

7^f>(^ h »J nif«ELf-f x^U-ncfcl^Ttt, tB»*^tbT— 
JKC#5;*&tE±K;BJ££n/cTFT (Th i n Film Transist 

or. *Bh mmztiw> cni*&©&fii::<fc*o tut*** 
ymmzm^ztimmto-ctiw tutted. 

fiELi©r;-K (R&g) tbT. afftiaHHMIR^** I TO (Ind 
ium Tin 0 x i d e ) rfrMgffl<*n$#. I TOtt-ttfcW«E LJi#W 

„ 7€/^ 7 X-/'J p> (Amo rphous Silicon, *fiH*>U ^ 
ijD> 'J a» flrfSC *©*£-«« 7t/^rX 
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ZCt&VZZo mz. i^OLBD07;-Ft4^ITO^I®l 0 
£^-f*o m^X, WSSELIil 1^*SU $6ft^OLED«j£<r*o 

So co*-fr©BrB*a*H4C*-ro H8fcJltt*jflH** 58**^0 LED* 
2 a. W8&ELH1 lACFamCl OatiCtt, T F T 2 tb 
X N f- -V * * h 9 > *J * 9 £ ffl V >fc d t "C & & o 

©s«±n»ifrr * h 9 > *J* * t bx\i, o t f t*wb £ n* ©#-# 

tjayii, J|igfij/i)3>i:^tilSBttA<I<> fc*«*©tt»tt#«^fc*> 
JBifcSnfcTFTttim©**^*****^ fc*<tt6*l*C^*o «p»w, Jfc 

0»WWW)HI«tf«fe^'l^ ±aUfcJ:^Cl'-9 , Ti-Arflg*<«^ 
% # U i/'j3> ©ftfif fc©ttJ»*<*ffirt ©^Hff J: o X \i 6 o * 

a»* &n#v\> 

C©»*, R-*«±»c»*tfcTFT-Cfc, *©Vth (lift) #B*fcJ: 

oTttWmV. s^ia-ptiii vjsa±i*£o< ::t*>sra*#v>o d©*£. 
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&®f£vn (1) 3©£'^;<-*©<*^£K^^kl^©- t#W&£o 

-^amttVwfc^Kfc-f^SfrC-^T, RfittfC (1) 5C©&'<?y-* 
© ft* _L# B Cl6 b T ft** * * * C tlli x ^ ^ u ©fi« Xg K 

^K©^ffl^^^^^^ TFT ^ 1 * 0 ^^ l:;,:: ' ::>( '' Tli * f ^^" r ^ C ^ 

-c»*r * ©***^ ^tr««© w* * *•« n s. nmmm 
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fib, iiEy-MctH*LfcMfc*****o* ma»ii«iy- haw 
n»UTic»$nA:«BEu^*«risy- Meats*. fwa**i*ttEy- h 

b fcflflE&Sfc K 1/ >f >^ bK) 0 flTf „ 

- r 5 > ii> «rE**K«j#$nyi*E i/^**y- h Kg 

^An*ncici;^««i/^^*^5B»«ai6*f- + *^*^t^WE»3t* 

-ia»*«ifiR u m^nmonMv^b tm.mnmw.ffi is** tfr&wwm t 

&ffi*&fty- hfiWJft* h7> fcR«£©H*E££"f flijEBifrffl& 

&y- hffl*isia6*h7>^x^iitt»ffl«'cibf^u <e©y- Mcmsttfc 

WEu^ fc HiSE t ©SKIS wEBftfc^lwft-f o 
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h?:/****^*^ «rE«w«i«»y-hfl«*»*^7>^^tt> m 

^©g^ffiftNF^^fflttaSt^oTfrE^lSiMilfeiSty- 

H LT, =S-®^©«?S^ta"Tt6lc-r6o ^i:<t^tlt ItrE 

ggim*: «rE«**ift»y- haww»*h9>^^*aoTHE»**^ 

Fa**J»*h7>^X^*fi*'&-*>*^*flE®»*ailfiU 1 2 o 

bui©*^- r a«iw&* h ? y vts 9 * ©m^ u - ? s 
ffiK;Kct5br ku>c ytv-xora^asKMft^frEiB^^asu 
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«rEB»»w. y-K KH^v-xwstt^-b 
x&mi^^^oy-- h tv-xiaio*flE*ffi±»fi/"cy- Mcepsusnsm 

El/^^^TOWSE-rSo liilESf&SBi*, y-K Kl/>f >&tfy-X 

^*T*n«E-r*. ttEVMsi*. y-K ku-t >atfv-x*w 
*£&y- rS2S^*h5>^x^©y- hc»ftsnJLoffrE*flEu^;i'*« 

*Tf *&#£#x.T*>^ flrEWfi¥8:(i> ffiE£ftSBi::«fcoT*»3*i*:iirE 

y- hfi*isisfr*h7>^x^©y- Mcflifti^n*^**^^^^*^** 

o 
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- h h ^ > ^ * * k «k o tf- ?m tm%i*i&&&m $ *u %iv>i£ 

«e«- 0 l e d m aw c t «■ e m t -r s k ±e»-£ v > u&eg©#«c ^ -? t. 
2&n h 5 > * £T f t 1 > mm%&&?- hmmnsm N7>^^*tf 

KR£ft*fc©TI*tt<, *«fiJ/'J3>I«^S0Iifii:M* 

1 w, -eoifeftTFT 1 £&-r *y- h - v-xmwBE*vg s t-r 
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^6©T\ TFT UtmmmVWlfti-Za iot, Iwli. wTo^m*.* 

Iw=//1 • Cox 1 - Wl/Ll/2 (Vgs - Vt h 1) 1 - (3) 
;:t#^7 y-*cDlc5*i*firi2 (1) ^cD^KSTf <S„ ftK, OLEDCi 
n^mSfg^- 1 d r vttZb, Idrvfct, 0 L E D tS^dlt&SnSTF T 

(3) 5£©VgsC:-f5rr£0-e, TFT2*^^"CKi^-r^<i:€^f nti 

Idrv = //2«Cox2'W2/L2/2 (Vgs-Vth2) 1 

... ( 4 ) 

(i) ^©^t^-r^o fc*>\ ^y-hm^ 

I Vd s I > I Vgs-Vt h I - (5) 

;;-c; TFT1 iTFT 2 /h$*m^l«KiS&bT^j££n£fca6 
, flltf l=/t2, Coxl=Cox2, V t h 1 =V t h 2 t^ZZtlZo 
?Zb, (3) ftRV (4) 3tf>£glKOT©5C#£^nSo 

I drv/Iw= (W2/L 2) / (Wl/L 1) - (6) 

ccT&itir^ii&i*, (3) (4) acfci^T, Cox, vth 

(6) ^(icnt>©^'7y-^«-#*^^cDT> I d r v/ I wOWitZ.il 
b®\it>r>%KfoftUlK^t^DZ.k-ZhZ,o #J;tl*Wl =W2, L l=L2t 
BWH~f Idrv/Iw=K f ttfrt. Iwtldr v^-<D IS 
«:fr*>TFT©#t4lf bo£KJ;£iJ\ OLEDfCffiEft^i&ESfs I drvli 
. jEfcfcflM^** I wtm-kteZOVs IS*t UTOLED©5B*»K*jEW 
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1, W2, LI. L 2 OtStfelia&HZ Jiotlwtldrv © Jtl* S iztiklh *>tl 
<5U &£^liTFT 1 tTFT 2 t^-©TFTTifflt^:t^i"Cfe 

d©J:9l^ *5BWCJ:n«. TFT©#&tf£o#{;:cfc t>TT> jE»m:*««- 
OLEDK^-fC SEIi (6) rtKJfttf* Iwtldr v 

te, ( 1 ) 5tnjF LfcJ:Ti:, Vwfc I d r vfc#TFT©4M£lwttff LT#* 

fcTFT(D»^, 'J T flftlcJ:oTge»"r*C 

nrir>-5 0 c©*£, fe*era* (lxcftot, idrv^ ch^tkol 

ED©38ft«ffi*<&<fcLTU£9J&<* #38PJJK<kntf'e©<J; -5 tt&Bfett < , £ 
£LT (6) 5£T4*-£tt£ I d r vOffi^OLEDI^TI^ 

(4) suj^tw:. tft 2frmm&®?®fttztfcmLtz^ *mwttT 

FT2^ | j-T^T»fp-r'5^nol>Tt)W^"C*>6o 1rtS.t>*>, TFT 2 
]PU^Tfitt?Mflrr&4l£-(i* I d rw(i£(T©5C'C4^^nSo 

Idrv = /z2-Cox2-W2/L2* { (Vgs-Vth2) Vd s 2 - 

Vds2V2) - (7) 

Vd s 2liTFT2© KU-r> • V-xramETfe^o dCCTFTl, TF 
T 2 liS&UTBEgSnTfc 0. *©&*V t h I =Vt h 2=V t h^BJcOlC 
ofe©f5t> (3)3i, (7)^6Vgs, Vt-h^tSCtmT 
„ JKT©«*»*o 

Idrv = /z2-Cox2-W2/L2* { (2 I w L \ / p. I - Coxl 

• Wl) 1/2 Vd s 2-Vd s 2 2 /2} - (8) 

C©&£, Iwtldr v©B§&(*. (6) Si©«J: 9 *#ttttib«IHff Clitt 
<bt£i>i)\ (8) iUriiV t hJ&^fcftTVtt^;: fc*>6, VthOlfbol ( 
®®fl©tf £o£-*>£2i£n 7 h£©f*bO#) Iwtldr v®M&ft 
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ttZtlZZ tltm^^C tfrtofrZo -ft£t>*>. V t h<D\t £o#KJ:b-f> ft 
£©I w£*£&trCilcJ;oT, i9rM© I d r v^f S^tmSo fcysfU 
„ #^Cox^®rtTlf bo< J^tt^li. *ft£©fiir £oT, #£© I 
w£x-*$(i4x.7^£T*>, (8) 5t^£&££ I d r v©itlitf£o< c 
tC/iSCDT, TFT 2liiT»0«J:7^ttW««'ribff-r*^r* < 2* U\, 

£tf:TFT3 £TFT4£SiJ*©£lEl8(wJ:oT#JftlU »*ii*»7*Ctt 
TPT8i:jfe/2otTFT4*o f f ttBfc*SC: fcj&UOS* U\, #36iP!fc 
#5®5£Eft(C:fc>^TIi> TFT3tTFT4(i, R— ***-f 7*C&*i&Sl* 
tt< v TFT3tTFT4t liHI-* fcttUtt 5*1^ ^t* 0> Zft^tKD 

?- tzm* ojk&mKz^xmmu »*a*»7i»ciiTFT3i:ft^oT 
tft4*<o f f «»t-r*j:^iraij«-r«5^fc^a*u^ 

TFT 3, TFT4**n*nW©3£*l»^J;oT«llP , r*»^tt, # 
*i&*»7«, Sfe»©»flMCcfcoTTFT4£ont*ttfcU 3£aE»*tt-CS 

^t^a^t^o -nii. tft i ©y— h • &#tft 

2©^- M<f&^£ft£/.:a6, TFT 2©y- h®I£{*TFT 1 ©U§^tt (C 
tt{iTFT2©L£^fitas{J^UO TFTK TFT2*i:of f 

Hi's BWHf^K*#fc^»^ f8ft®lffl©i!!£ (duty) 

c t k «k o x ftitm* o l e d <Dmmm,fa*% % < -e % z . 

Hiii©tt#ttK91 
ft*©®3ft®g&©09£^«®0-C££o 
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0314, ft*®m*mwi<DmjRM&7FtJSiffimT&Zo 
mat, m%<Dm*£m®i&®mf&m%*?tiiftmx'&2>o 

mm, 0 5 ©£«»»iifrfr btzm^uom^m^TFt 

Zfa y ?0-C£>£<> 
0 8(4. 0 5©$|]&IJ&$©£MJ£7F-f[5IB&0-e$><5o 

0 9 (4. ^HJtr^^^M^HSSoflfecDllJI^S^^-riHlKia-Cfe^o 

01 214. 0 9©^tt^8R©«^ftl*^-ri3»a'C**« 
01 314. B9©£*JB«0R»W*^*-0KB , r** o 

0 1 4 i*. 0 9 <ommi&wi<D&j&m&** ®«&0-e&So 

0 1 5li, ^HJ(c^^-5®^IaIK©«!lcD^ife^li^-rilISS0"e*>'So 

01 614, 0 1 5©H«JB»©£JBW£^-f®R0t?*So 
B17I4, Bl 5©*MHgl»©*^«!l*^0ttH'C**o 

01 814, *3B!H«i^*H*EIiB©fl!i©^tt^i8^-ri5I801?*«o 

01 914, 01 8<Dmmmt&om^m^tm^mv$>^o 

02 014, 01 9©lBlgSll*>^^^S®^T'®^©^W^tf-5^^lft B J-r 

£fc#>©0T&£ o 
0 2 114. 01 9©HSfi^S©^B0>J^-TEIR0-e*^o 

02 2(4, 01 9®nmmm<o&j&M&7P?®%mT&z 0 

02 3 {4, 02 2 ©0»&c;a£*iatt©asiffl h7>^^^*«ns*as#tt 

02 4(4, 01 9 0*I»»O$»fi!l*^t®»0"e*«o 

02 514s 0 2 3©liIKS^3l5laI8S©"r-^^mte^-r0'r*So 
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^2 6i*> if%m^i^^m^mno^o%mm^tmnwchi>c 

«Hr*Wft«H7^^X^TFT2©«l, |l©tIHscanA0«SPi:<); 

TFT3, «2(D««b c a n BfiWPKiottlii^ll'KTFT 1 O 
y_ h . Kl/-f >*iBI»-r*X-f ?r^»h5>^^TFT4. TFT 1 ©Y— 

LED*>£JfcSo H5"eTFT3iiPMOS; *©ft© h5>s;**liNM0S 

ttCli* *©-tf©»*TFTl©y-hfc«***U fltfr©flm*GND 

L ED©T y — K (E§&) |iE©«»«ttVddll»«*nTlr^ 0 

Bt. ^ISscanA, scanBJtf^-^da t aO«!»KS4 
ftTV** i&im^©&&££#^ft-r SSiJE^SiMO^^O L E 
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Y-K V-X. KU-f yRtf? + ? yfJ * 

*TFT 1 *<Dy-H:!(l8l/fc*iCtWW5. 

FTloKU-f^fcY-r- t ©WUcJP A3 ttfc*-f » r y > T F 

i/ zmzmm u m&mm r y > 9 t f t i 

©KU-f >i:y-h*WR»K«ill,T7-^«*tr*«BEl/^*TFT 
l©Y-Mc£tfU&*o X, X-f**lM«h5>5>**TFT4tt, «EEI/ 
^(giC *U K11IIBMI h 9 > T F T 1 © Y- 

&Jgh?y> ? X:?TFT2£3X-C^So S»ffi»Kh7>^^^TFT2li, 

IT S®lb€8fS£^ i- L-T»3fc**0 L E DK*-f o h 5 > *J 

X^TFT 1 ©Y— h bWMil&W& h7>^^^TFT2©y-F t#Ht$HwJ& 

W* 1/ i W# t « * «IC b fc. h 9 y *J * 9 T F T 2 tt. 

mmmvyyj^^TFTx tmmomm&zGt z 0 m®mmYyyyz 

? T F T 2 {iftftfflJrcftfF- U *© Y- h WHO s *ifc«EE ^hbe t 

®mzm ttzm.mn.^^^o led KSE-r » 

&#l*fcliSr 1 ©j£S$s canA, £2©£2$s c a nB^lMttS 
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o 0 5©0HT(*> m 1 ®M&&s c anA*ftW, ^2®tSis c a nB 

c s ^ttttr z>^t\z£t), tft i »c w am i w#»n * 

o WWCSI*IMEflMII=lBl5T«l»*n*^*WlE«"C**- TF 
T1(D y_ h . >|H|iTFT4»CJ:oT««lttir«**nTV^©'C (5 

) *wa£U TFT 1 «JJMII*«"C»ft-r*. «-»T. r • V-*IB 

ICii ( 3 ) <^n*^EV g s #£1* » 1 ©it2$ s c a n A 

, »2 0j|»|8 c a nBt*«Rtt»fct5. BUS, rf»2©Jfe*lii 
c anB*fil/^tLTTFT4*o f f ffl&btZo ^CiotVgs^ 
MClCko-CffftSn*. »K»10ife»s canAtll/^ato f 
f ttHSir-f ti:<t^ iilffitf-^d a t a fc*<K*l»(Cj*Br*ti* 
O-C, ^©^{ix-^&da t a *^bTS0©®*^©*£&***T3 

2<DM&&s c b n B WW W4Mttt««r*4«li«**^ 
littltOI/^b («*tf*©M*©#*ji*^-^) fc£*l"C&V\, TFT2I* 
TFT1 t¥- p&cfy-x##«£lft3ttTfc»K fro#fc/J\SttB*rt*K 
£8bT^l££ftO>S©T\ TFT2 3&<IS»*«-C»ffL*0^ntf. TFT 2 

**His«ftii (4) rtr«.&tu cn*<-rtt*>ft**«^oLEDi=itn* 

EDTO«EfcT*J*Jil/Ct>tt*»* (5) 5ta<Jfcfc* SiS, +^ttiE«ffi*V 

d dJC^n«Hv> 0 

±E©Btt^J:ntf, »**^0LEDIC«n*«*I d r vlift© (6) 55 

Idrv= (W2/L2) / (Wl/Ll) -Iw 
-C4*t>n, TFT©tftlibo§i:j;bf, jE*K 1 wfcitfflUfcttfc#*o 
(W2/L2) / (Wl/L 1) ICo^Tli. §g$©*1f£#& 
UTa^ttftlwjga6*c *o 0J*tf, -B*©»***OLEDIiii-f 
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x, mnfa i w t bx i* z © j: o tub* * wM«E»K**-r s c t \tm u 

HCfc*<**. C©J:Stt**l*. «*-« (W2/L2) / (Wl/Ll) =1 

/i o o tftzzv^mft-r m*> (6) sw^fc i wturiii vAttt*). n. 

T««-e»^*»^iwO^Tt»*3SIB«W»-C*So TFT 2 # 'J 

-T^Ti6fF-r-5^li> ISft^OLEDtrftLttSmflSc I d r vlifilE ( 8 

) * 

Idrv = *i2 • Cox2 - W2/L2* { (2IwLl//il • Cox 1 

•Wl) 1/2 Vd s 2-Vds 2* /2} 
"C4;l£tt£o ±5C£*?V^ Vd s 2fcm#*?OLED©*«-«E#ttfc 
58**-?OLED*flEn-5*« I d r vlUot^So Vd d©Mt5B** 
^OLED©^t£#^L£fttU* I d r v©#©P&t^-5 - bX$>Z> 0 

i wt i d r vommt. (6) ftozoti&mittmtemz&tezft^fr 

*Ctt*o (8) sCKIiVt h^^tlTV^X^dt^b. VthO«bO§ ( 
@ffirtcD©^ftcD(ft>o^^|l!itD h@©|i£o£) (CcfcoT I wt I d r v 
©K&#£££tt£- tl*#^-£#frfr£o -fte*)*^ V t hOtf&ofcfcJ: 
&-f> 19r£© I w*»§iitrc:tJCJ:o"C, i?rM© I d r v£®5Z ttfXZZ 

^TTFT2©KU-<> • V-*Bl*EjM^<T»tffc«>* fl£J8**#fbW 

mite, 05 ©SIllllS^v h 'J ? xttJC^TWJS U*:^giI©0>l"C& 3 

o zomftz&rrKmwtZo $fci\ mm*?-*'*** (vsp) hi/ 

l o 
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2 3icA^$n6o itmmmW}®®A2 1, ^mmmmm2 3t*vsp 

M?n y ? (VCKA, VCKB) iMU^n^lO^ 
5£&s c anA l~s c anAN, ^2 0tISs canBl-sc a n BN£ 

m&mm-rzo #f-^da t a »csti&uT*aEKcs^7 2 -^»ffiiiiai«2 

-T^o fc«U VCKAIi> VCKBCttU mn®&2 4i:io^«S 

SE^tiTV^So CttCJtK H6lc^UteJ:a^ 02©t££&s canB^I 

1 ©j££i&s c a nAKfe£oT#iIfttfcSo 
H8tt0 5CD®5RiaK©^«'C*'5o C©®»li, 0 5 KfcttSTFT 2 * 
TFT 2 a tTFT2b<D2'?®Y7yyx?%MMlZfetiiLtzyzn\'>f- b 

flWteU *fcH5K:fctt*TFT4*. TF T 4 a t T FT 4 b © 2o© r 5 

MMtfcbfc &©-?&*• TFT2atT 

FT 2 b$.t>'TFT 4 a tTFT 4 bli-etl^n^- r-*#atti*3ttTV**© 

t,0 5©®^®Ktl^»©»ff*^*5o #-©1*7 flM-T 

o d©fc«>* i;-^««c*«i>Lfc^#^^tt«»:©h7>^x^*e^i^»tt-r 
*{cy-?#i&oTt» flfi^©h^>^x^©'j-^*</jN$^nif, £#ttT 

©V-?li»;i£ttSfr£ , r&3o 0 8 ©TFT 2 a fcTFT 2 b©<k-5#fcJ£ 
^©Hl/^©p a oti^a<^5t^-5y »J v h££f£o £fcTFT 4 atTF 
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zmmzmfctzz t k^itre* *<> jh±©* 5 fje$A»* 

HK&MIU loifcli2oa±OSih7>^^ (TFT) limflgEJ®* 

w#8fsn*h7>^X*TFTl BH^ »***0LEDK*ft**«I d r 
v#«ffl-f flr&©H5tC*bfcW*IBI& , Ct^ TFT1 fc 

TFT2®#^ (Vt h^/ittiO jftSWCfc-faMCjIttoT^**-^ 
(i (6) 5C#fi£ft-&-*\ Iwtldr v^jEWCttJtWb^V^lfitt****^ 
0 9©K^|5llST{iC©J:^^pgjS^aWC4b^^o 0 9 ©B^leJ&Slis T 
FTlOflfe, £l©j£2*s C anA©iWaHwJ:oTW*@ttt7 s -^lilda t 
ab*mtict>L<\mmirZ h?>5>x*TFT3* m20ik&&s c anB© 
«»KJ:oTM&*«m»fMwTFTl©y-h ■ KH Y v > V 

X*TFT4. TFT 1 W- h ■ V-XB*E*«fc#*7tt 

4Cli> -tO-JoaWTFTloy-M:^^, fl62f©«m*GND ( 

^oledot;-k (»«) 3t*'»*tt-eiaR^nA:Ty-K*A^» 

ttSttTl^So TFT3I4PMOS. *©ffe© r y >S>**l*NM0 S^HlBSt 
lgh5>^X^TFT 1 UTt^o ff-tESfc 

hirHJjntfctt»W + *;u*ai;B»*i«*»**?;OLEDir«-ro X, C 
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mi*. miMWKMuawi p t f t 1 ur»*i**o l e 

i&#*(C|i*l©J£»s canA. m2©«^s c a n B*aHRtt»fc*S 
„ 01 OCD0>JTI2> SU©i£aE»s c anA*ttl/^ *2fitS»s c an 
BtJUi/^fcU-CV^*, ::tf-^da t aCtttt I w©m».CS£ 

OLED©ry-K»Att»*»OLED3&<o f fWlfctt**^*^* 
(WittfGND/iV^ftltt) tbU'(o CftCJ:0* TFTli:WWll 
wsWHtl*. -©fc*. TFT 1 ©y— h • KU-f ^BBTFT4CJ:oT«l 

tti:fi»sftt^«©t? (5) swttu TFTittiawwciifrr*, « 
, T< p • v-xHKitt (3) *-c4*6n*«BEvgB**r*. * 

\z% 1 ©j£2$s c a n A, $&2©S£2E&s c a n B**MHRttttfc***o #t 
<li, ^-f^2©^S^s canB*ttWtUTFT4*o f fttBff 
£ 0 cnK^oTTFT libfcVg s *<*iCKflH**<X*o 1 ©t£S 

»s canAMWiUTFTSio f f tt»t«C tJCJ:0> 
Kif^&d a t a fcj&*«ft«i:*«r*n*0-C, *©&lir-*&d a t a 
£fl-bTSiJ0®5ft^©^§&#£*T? WfcWCSjWt^ 
BBIwfcl/TftB-Tft^-^tt, i2©^s canB**lRt«W 

^ntl^o Ty-K»A«^*fct«. TFTlCDVg 

s |i*JICm:o*CftJ»*nTl>*©T, TFT 1 *<tt»*«T?»ftbT^ntf 
N TFTl*«tl*«B« (3) 5t© IwlC-aU -n^BPt>. 56**^0 L 
EDC«En*ffi»*«I drvWSc I w^Bfc^OL ED 
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^OLEDT©«E*T*#«UTfeM (5) 

**«Idrvli, TFTOl»H6^*CJ:6f, jEWr I wIlHW*. 

7V - K»li« < * 36***0 L E DOT y - Kli-£©IE*{fcV d d KttttS 
fVCv^-au TFTl©KU"f >M***0LBD©*'./-K (M) fc© 
UJCPf- + *^h5>^^^TFT5^JfA^nT^5o TFT 5 ©7— Hi> 

j£*iMMfcTRR $ n / t wwi d r v tiwii * n * • t f t 5 A-r * i ««* 

> 5*-^*§&#HrfcMM»d r v**l/^ibtTFT5*o f f ttttfcb 
. ft^i/ftl w^lS^fcjR^OLED^bTaEn*©*!®^ *CfC**« § 
IMMTbfc^ drv*ftWibtTFT5*onttfltU 

l e d izmmm.m idrv **r. - ft£i*©»ft»*H 9 ©@&& t H*-e* 

So 

*«tt»fc**0 L E D tWldMdSnfcTF T 5 £^*> T F T 5 ir***. 
b-C»***0 L EDK«M«l«lrt* C 
o MM*!*. ^SISs c a n tWKRtffcWidr v*^bTW-*W» 
J:©***lc**tt*TFT5©y-M::4*.&*l*o *«"Ctt, »fc**OL 
EDtTFTl fc©WCTFT5*<l*A^nT*?t). TFT 5 ©y— hEttOffl 

fflicjcoT, ssafc^oLEDjiansaft^v/^^-rs-t^-c^So * 
annua-?* s„ *©*>NfHi*r*:U -7i/-A©^ra^Tt-rst, ©* 

TftlKlicofa-f-d^fllttlfttS, tot, TFT5»ltt 
y^r ^^M-T * d K J: D , ELf^^K ©Wffilf K*ttfta-3«tt^ 
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* 0 L E D fcOlBCflA * nfc$HJ9Pffl?S!I£ ^>WTFT5*>^o W 
KM® h "7 > i?X?T F T 5 li> »**iF0 L E D©#M* 
oT«»BMb5V^^TFTlfc**3lffOLEDt*«t)tU m® 

LT»***0 LED **»*tt0C« < * ^ i . 
XX&XT-O LED &UM*BCS < * >*■©***•» ^ 

i^tti*. iitti»«©»#a*tt»**^©j«ff^&«^** TOI * IB, * li * 

%z.tK£K) fsmao a «ec«*w * c t a< wc* *<> epiw 
*«-c**o fa-f^i/i oKtzts mmmmi o*ki/c* 

01 214, !3 9ir^L/cB^(slK©»iJ©^WJ-C$>8o 01 2-?l4, TFT1 
©KM" yfc»***0LBD©*7- Kt©KCTFT6^J$A^n> TFT 
6£D y_ h . KU-f >BCttTFT7Wi»**U *©y-Mi»2©**»s 
canBCioTHWnm. TFT7©V-XfcGNDtttfc©lKBM 

«i*ic2*<fii8$nT^5, c©ia«KoB»^r*i4ia9©0*ia»o»*fc* 
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m*. tf G N D tt H LlHift) tltOLED C H J: 3 K 
|10iISscanA, $ 2 ©jfcg&s c a n BfcJUKtt&^S fc, M« 
«Iw#TFTiatfTFT8«Ml*, P3TFT#> V- h • V-XH*** 
*ftT F T 4 SO'T F T 7 II * otffl»*ntV>*Ot, iSfD®«Tib^-T So 
fcllg 1 ©jtSM s c a n A, »20«aiBCinBt#lR«ifct*. - 
*IK «fc oTfcfcT F T 1 MTFT 6 KftUfcV g s #MCRtflMMMC 2 
irJc^T*n-enfM»*n*. W:Il©^I»scanA*of fttBfT* 
CtdJ:^ ilSHBtf-^id a t a t*<I«BlMSn*0t, *©& 
(*^-*&d a t a**l/ta©«*^©»*£**ff$£ t**^** 8 
ry - K»A«l/^k"r«. TFT 1 ©V g s"liMCHJ:oTft83ftT 
TFTl^WelffWtltf, TFTl*«n*«*» (3 
) ioiwCrSU cn**-rtt*>M*»OLEDC*tl**«I dr vt 
tt*. flr^«IIw^»*»OLEDOMI«8l6I<lrvfc-»-r* 

TFT6©ftlBi:o^Tlilllt*. M 9 ©®m®S&Kfc^'C(;J;, ^ 
Ufc J: o K> AM*** I w 1 9t**?0 LED OOtttt^ TFT 1 dcfco 
Tft* (3)sCs (4)*J:t)Iw=IdrYt*ofe.fe«U :n 

|iTFTl***i*««I ds^ »Bfttt«w*fV»T (1) a?4*.£ft*»* 

V^gl ds*<** Vd a 

K i/ >i£® © e > * * 7 v - xl*vM U K»»ttf-ir * ;i^*8'J>-f 
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Ids=/£-Cox-W/L/2 (Vgs-Vth) 2 * + A -Vds) 
- (9) 

tt^T, I dtttVd8K*#f«Ci:Ktt*. CCT, AliiE©«re** 
, Iwtldr vtli-Stft^. 

dsttMM*©*#*iirr*. »l*W.ntf Iw*D Idrv^<4oT« 
#tt-»UJ*\, IdrvBTFTl«ft*0^*OWTFT 

lT©*E*T*<**<ttO, *©KI/-f>«tt (TFTBOV-Xltt) *«± 
#f*o CO»*TFT60Vg8B^<ttO, -tlli I d r v**S < 
MCfMti. ^ TFT 1 © (TFTBOV-Xt* 

) B**<ttt*c^#f, TFTicsi-rnK* 

t-Cids < &tt^d k#t>**. *Kt>*>, I w i I d r v 
FT 1 , TF T 6 *ICV d s I d s Ottfftt*/hS < f *©#&^©"C 

ti, TFT6*cy-b • Fw>ma<ffiii*£*iT^s©"e> ##&£n*jf 

M * * * K: I*, **** 0 L E D T© *EE»T*#« b T t> N T F T 6 ftttft 

J:n«> **3R^OLEDK«n*««Idrvtt, TF TO»tttf6o#i: «fc 
£>U\ H9©*»«J:?)iEWclw»c-a-r*. a±oi^*««0W»tt^ 
««JB*»lh5^**TFT 1 ^a^TIB^^OLEDJwiKEnseft**© 
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*CbfcKl/-f>©«tt«*ft-r««ttB»«*:^ TFT6. TFT7 
»**^OLEDII»n*««I drvtWIt^ HI 3-Ctt*** 

■*im®Bftffi*. *-k KM>atfv-xmfcMh5v^n 

imttM^OLEDRtt. B*B*OLEDtt, TV-KXtf* 

b 5 y 9 *- ^ £ Win $ nfciE^^K K u -f > fc v - * 
©n*asBtt******w**-^ ******* TV-Katf*v-K 

2 ©£»s c a nBO«»i:^t«a*iMKTFTl h ■ Kb 

h^S^JTFT 4. TFTia>y-MM** #*ii*»7 

«fc<»»-r«fcJ6©Mc. tftiokm > tmmmwd d tonic** 
3nfcp*+**h9>j>**TFT5, m^oled^^, m\ 

TFTl©Vg8*«aHl5B^IMW«. TFT 5©*- M*B»»d r 
vt «i»n«. TFT5**A«B»tt, *-*»*a**i=BB«drv 
«l/^iUtTFT5*of fttBfcU W«Iw*t^TFTli: 
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nttttiU »mOLEDi:f»MIdrv*llt. z.o*)\U S*ib# 

01 41*. Bl 8»r*UfcB*BII©WBtr**o 01 3 £0 i 4 t?\U 

01 3-CliGND. BMtBTFTlOV-XKtli 

V g s £81*31^ BBICBIW * ATBBWttBJItttt^- 

01 5BB5C*l/fcB*B»©M«tr**- *B*B»I*. 
TfM* 3 nfc W£ 1/ ***T*B» UTBBBKft** * 

JW h 5 > T F T 2 ©y- V - XB©«BE«±»f h KM 

*n*«BEl/ / <**'raBB-r**«E«E*B*T^*. TFT20V 

01 6 1*0 1 5lc*l/teB«B*o*BBt**. » 
ih7>i?^^TFT2©y- h tm2<Dj£S$s c a n B Kljfcfll/fcitfil** 
C 2***0, WK h5yi;x3rTPT20y-H=W»r**««CIC#»* 

KWt)»«*W?k-r*li«:. MC2©ftJI!tTFT20y-Htt*« : F 
Ttf*- J2l±©J:^c*B*««li, B**B*W*fc*«>**» 
SC anAt, if^^i&-r§^a6©^ffi1ffR^x.^7 i -^^d a t a 

^OLEDt> £S$s canACiotW^lof-^da t a* 
64*&ftfcllKniB*B«KB*iitr«aMCTFTl. TFT3, C) t 

mm^WL (TFT 2) ^B^OWKifB©^*^*^ t£S$s c 
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StifcWIIIIICieUfcWtAJTtll^*-'^ CTFT1, 

tft3, o r^^xm^ttitzmmmri5m\,xmmm (tft 

2) IS******** CC2) *^tr*o. m*©**©*^**** 
FT 1 cJtottt»nfclE^*«CK«W*^ «co-«©* 

tt«»bT, TFT2o¥-Yimm^n^mB^^mmrio 

FT 2 MTOWS^t^o SHWHSIiWtttilt 

*C/ (C + Cp) fcttttTU Vg8^<«*. H. L«tt©*»«tttt 
«a««ih5>^TFT8*W-f^^«»ilh9>s;*^TFT4*li 

■^••^-f^ (Si 8-eiiPMOS) tUTv^^o *i/c**ra*. HI 8fc* 

HI 9»H1 8C*tfeWBIO»*f**' *«Ttt, H5. 0 8. 0 
9 @i i~Hl 7l=*^B»fcH»«- H-»«M^Pft**TFTfr 
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6**l / fc2o©*aiB»»h9>^^TFT3R^-f 
**TFT4©y-h**n*nj*tt*ft3MlU W**l©**»s canAR 

*Kmm*zmmt. hi 8©«©J:*fcTFT8RcFTFT4**a©«*"c 

a n © U**#.h#-r TFT30Olf-y^ tt0*MK** ^ ft 

, f»»c«.t*i*** twof f ttattt*. «o-cc©aac*fv^T 

^ da t a*»-r*««***»«tt** 1 ^ ***tt»H"*o 
JM*0fltLT. 01 8©J;9i:f-^dat a*<PNP h9V*x*B 1 P 

I B I P 1 ©«*»** tt*b. B I P 1 ©=> 1/ * 

* .x; y *ini::**g*©*E (00*1*1 v) ^^t^nit Yvyvx 

*B I P ltttt«WMfcl/t»f*U r-^da t adlil w=£ I b© 

***©««#ftfc3n*. «*&**7*C* T F T 3 ©-< V tf— 

y>^±#-r^irx-^if^©m^±#uTtfft> b^>^x^B i p i#m 
mmmzjkzt%fg.m&z&\ mmmmte i b*o«^r*. ^© t &tf 

F4#onWC*n«, C©**LfcMfc«#TFTlfc**U jESUcBrSB© 

ftoT, TFT3fcTFT4*H*©flr*«U B|J n**n$ 1 ©£S& s c 
anA, i2oe»scanBi:^tS18U «a**7*CttTFT3 
Kft«-»tTFT4*o f f tt«kf*Cfc*«J:0a*U^ *3Mie**W* 
HBKfc^TIi, TFT3iTFT4li. flr&l/fcfcGd©.*? £l^-«*-f ? 
■e*««»tt < x TFT 3 irTFT 4 i: BH-* fcttJUtt -T 0 
„ *n-en©y- h£s c a nAWs c a n B fc^-5SI* ©££»£«* oTW 
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ftU «a*HTI»CttTFT3«l*«-9TTFT4*«o f f 

TFT 3, TFT4*-etl-en8l<Dj£2»s c a n A. scanBiwJ: 
flt«»t*WB, »#a*»7*. $2©t£2$s canBOiW^t 
TFT4*ontt»tU tliMtiWWtKt^^, Zfttt* 
TFT 1 ®y- h • KU-f Rcn i FT2©Y-h#tMfcaft*fca* TFT 
2©y- MtEtiTFT 1 ©U*H* (cttliTFT 2 © U^HfiKStf^U^ 
) t/iOs TFT K TFT2*Cof f WBtttS^-C&So &2©s c a 
nB©tt£tt> 02 0 (b) K^-f^K, /U^©iB<lW*4Att>Ai' 
U 02 0 (C) l^tscanB' © «k 5 fcM*»tt«*rflr**4*.T fcAV 

0 

R - G - B©fe«K3S2©7£S&s c 
JElw, Wl5»HWIW***fc^»** B3fcJWIHI©iRte (duty)«&t 

*fc, 05> 08, 09, 01 1~01 8T*l/fcH»tH»C, 01 9 ©@ 
«&ffi*K h 5 > ^^T F T 3 h 5 > 9*9 T F T 1 

l/TIr**. **«*JII»»»b7y^^TFTl*<N^ 
+ *&M»*h5>5>X*TFT8*Pf' + ***^fck 

TV>*o cniiErF©SJiMw«J:*o 

3 1 
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ttowMiME^fc* ^-.^»B»iB»*«**«tt*«5fefen^-rt^ tft3 

fcoT. f-^TFT3, TFTl*^LTtt*«tt»^*M©«E 
WT#**»Zt#**^ HI SOU-CtttttTFTl^NMOS 

T**©£tfU TFT3*PM0S-Cfitf*bT. TFT3TOWEKT*** 
<»*."0**. W5TFT3T?©WE*TI*. »ia*«tIwa)«mok 

5*-*it©*«** 1 w 

^fcfc©fc*OTFT3K*?tf*«EI»T*M<^*^**- 01 9 ^ 

. *niC#oTTFT3©y-h- 7-XH«EEOlft#«t»«*U TFT 3 © 
^tf-^>*ttW***CfWS1"*- *>bTFT3#NM0S 

rt-C*0, TFT3©^>t--^*l*±#l/?l^ f-^MttoJi** 
ffl***^. R*^ TFTl*PM0ST««bfc»*ttTFT8ttNM0S 

**, TFT40«M^ TFT3fcimJtfeW^«l8fitt«* 

TFTlOft*** (W) if-**** (L) BttW/LMHHNW^V 
J ;*jTFT2©W/LJ:0**<Ml^*** < B 1 B©H«t*««- - 
©,j:^^TFTl©W/L*TFT2©W/LJ:0**<«*-r*a*^ § ^ 



3 2 
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MftttWfcUT. «*ffK2 0 0 Ccd/m- ] . 0©»*B 
0 [/cm] xl 0 0 [,m]=le-8 [m« ] , M»*2 Co 
d/A] if**, «*WK»©»*»OLED©MWlEtt2 0 0 Xl e- 
8/2=1 tfAfctt*. B4BB*««Uk*W*^ **BBIC*S**« 
MttlnA/64-18 CnA] BKttttK CO«ttM*WMl«» 
RM t8 c t tifcfeTii IKSCTFTl *-f > fcf- ^^*^««^ 

B2 1K»t«^ TPTlOW/L-1 0 0/10, TFT2©W/L= 
5/2 0fc-rntf. W/L©^4 0W^ 1 6nA©OLEDB»««*» 
*fc*K*-*»d a t a 1 6 n Ax 4 0 = 6 4 0 

T F T 1 *T F T 2 # W® b 5 > 5> X * * & ti *»WttW/ L 
t afcI!ftt©«ttfc©««= , J-^** LEK1 ** IIU ■«* a * cwMMfc * 

BoTt'&o 
e»m&*»©b*b»k*^ raj 

*a©Mfcc d ^fcWWr^ xf-ir-y *n* tv^ c t-e 



3 3 



WO 01/06484 



PCT/JPOO/04763 



*«*LEKU JM*ff)KliNMOS h5>5>***««U VgtUTIi-^ 

cjt«LTjfitt«c*n*«fc*«Mnu cnttTFT 1 K«ft««t©«T*«i 
««*©■<**«<• cnctfu NMos*iwi«*-e»ff**ntf«««» 

& So 

@2 4 liS 1 9i::^UfcB*H*©M«"e**- *«*B»tt* frf 8 -** 
da t afcW*o«tttoW«=»»«K*«*^ PRC 1 *** U * <0 ** <0 

**l/CV**« cftWU Bit©***** ^e**^ r|lj 
«&*ftfcB*©TFTl©b*V*Vt h lfrOVSKHS^*** 



3 4 
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o 

H2 4©0»-Ctt, f»-^»fc«»«ttVddfcOliK»«tttt* (^Uf- + 
-i?) ffl^PRC 1 tLTPMOS h5>S>X*£&&U y-ME&Vgt 

thl BLbfc±#U *©*tt«a*WIIwM*rt»©TFT©»flFfc©'< 

fiJc-T-SCtfcs T F T 7 a -Ir X fc ttW • K ^»»fiT**-r * £ i: "T *"C * * 

o 

PMOS) i:i:0MUi^o waWfcMK-kOTFT 3*T 

FT1 fc*tt*W^^^t*«Nf t*AM^ (NMOS) fcU 
14^#ilUTTFT4 feTFTS tB-0«^>f^ , C**Nf- + **^-f^ ( 

NMOS) fcbT»fiRbT^*o 
H2 8CBI*«:*?V^r, TFT!, TFT2©Pih9:'5>**tt**** OL 

SE(i^-r u » u < Ac i ^. • * i w t » o l e d ©&i&msis t 
^iEseir Msw-r * fc* c ttftca-cfc <t c t f t 2 zmmx*®?? s * * © 

#S*U\, NMOS©»^ »flMfl££fljL3tf*fc*KLDD (Ugh 

tly Doped Drain ) ***** - ^©»^LDDKJ:*« 

3 5 
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^^TFT10KUOty-bK(«n^Oi:> TFT 1 OKU 
fc**bT, COWK^tfc, TFTS*TFT4 

a ?v x < , -en-en©?- b «» i s c a n ***** 2 oM ^ m 

sc8 nBtH^O^»^^ ft > »#a*H7»C«TFT8 
|Zjfc*VCTFT4#of ftti^n*. H2 HCM«ft«»Wbfc 
^ (: , R«©jaai««rt-C«#i&*«*K:IIT***fc»«- TF T 1 © 
•♦MX (W/L) ^TFT20^Xi:O^§<^-r^-^^* U>o 

fttf, (TFT**) <D#*tf6o*fcJ:**\ 

*M*HK«7 b 'J *X*CMMM«Z fee**. 

3 6 
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3 7 
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1. mfbMm^m&mm^m^nmmmmm^r&^x. 
mnmt, 

it m k m b tz mm v % w-r s m^m^^ s n s t , 

1 £tt©32ft£Kil3fto 

2 E«©S»S®»II»J&o 

E^&ffl h5>^x*©n i »^ir*»$n, »2«^*<irE^»»wSiR$n 

3 8 
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H*S 2 E«0«*M»®». 

it$$ 7 E«©a«ffii*isiw« 

7 Eft^WiMftlslBo 
1 1. ttBW)lih5>^^^«»M^^ *©y-K=BHBSnfc 

3 9 
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12. UEBtt«b7>^^tty-7««-CttfW* 

1 3. ttEWifflb5>^X^tt'J-T««-C»flFr* 
§jt*®l 0E©©maEigi6liIBo 

mesa** 6« t> ss i/t ww t u #»s nfc«ffi \* b 5 

y s; x * cd y - b k EP An U fc ttSB *c f - + * ^ UK* 

2 E©0*flMM&®fto 

tVEMIM *E»»©*l«*»^ a K* fc * 
11*9 1 4E©0«»EffiSilaIKe 

4 0 



WO 01/06484 PCT/JPOO/04763 

2 0. fijEx-^&t^tfttMK. KrEr-^*tO»!1it(r|H!£"r*tDl8 
If Jj<£ 1 E«©«»C»®»o 

2 1. itEW»»iiy-bawi l **»*9> s;x ^ ttPf, + * A ' al ' c ** 

4 1 
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23. mwiKimzmmmm^m^-r^mmmmm^x$>^x, 

v-zfrmmmmzm&ztiti%®m&&'f- Ymm^^Yyy^^ 

%Yy>yx?t. 

bWi&mmtig.mKmmtitzmMM&B'f- ywm.r®% y 

% i nmj)m&m®%&m¥- YmmR%i% Yyy vxtov- y 

H^®2 3 EffcOSSS&i&mKo 

4 2 



WO 01/06484 



PCT/JPOO/04763 



2 6. j£2&is 

wa w« k£ b tzfm&mte zftz>T-?&t, 

u 

2 7. lirE«Oi^fc'OTtt*«rc*tK ME£&#&$T*#8£ft£Mli 

2 8. fflES&ft&tti^ *iP»?*«**»i©h5>yx^t, itrEMfin 

2 9. 1tTE£&&miit;U mens 1 © h 7^X^0K 1 «^ tWEttWST- 

©Hcfttt$ttfciS2© ^>s*:***srf * 

2 8 Ett©3^gKo 

3 0. «nE»20h7>^^li, ifE-f-^»(w^$n<5^^ESA 

watts;*, 

3 1. IIEiA»tt»l*WttE»l©h5>^^©*l«^litttt*ti 
. £ 2 m*#nB7 l -**K&*Ztliz* 8 © h 5 > S>X * U 

4 3 
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i*Htt * £ n t n s 

3 2. 1irE£&*fM£ttEBttftli, ^-©h^y^x^T^S 

a*^2 6E«©^^8g 0 

£ nfcf* 3 © h 5 > * £W l/TV 
11^92 8Effc©^SSBo 
3 4. ftfE®i&g&l*. lWE*l©h7>S>* 

If 2 9 E^©S^Sito 
3 5.'WECttStt. WE*U©h5:/S>***C** 
f&Jfr® 2 8 Ett©$^£fio 

■rs 

m*mz 5E«©a***« 

H*S2 6E®©^Silo 
3 9. fl?TE£&«#SPI*, «»»**tttS*»©h5:/$>x*i. firE#ffl 

IS*® 2 6Eft©£3*£So 

4 4 
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^J&®3 3l2©0^^Eo 
4 1. |liE+ + /^>3'lw|1jE^2©h7>^X^©$iIM^^$nTt^ 

H^3 4f2f5c©^ggo 
4 2. |tfE+i'^ , '>^©fl6^BilEmi©h5>> ? X^©^2©®i :: lw^$ 

m&m 3 7 E©©^ggo 

H^2 6E©OS^So 
4 6. j£2$fc> 

Miffs b **^*<«i& s n s 7 s - ^ « t , 

4 7. 1<fEi?g1ff&li€!£-e**K IfrEMBE^EaEfCgemi/TltrET 5 -^*^ 

4 5 
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4 8. fifE£&fc#SB«\ fflflffl^tt^SBl®^^**^ fuEfrJSP 

ft #E 4 6 Ef&©^g§o 

4 8 E®©^^fio 

5 0. ttE*2©r-?:/$>**»*, irE^-^KU-tt^^nSM^ItrESA 

ffiE# 2b7>^^ ©#J®*S* tmSM 3 © r 5 > * ©WW 

4 9 Eft©£a*$ito 
5 2. fiTE£gl#&$£fiIEI£i&SBIi> W-© r 5 

$9 4 6 £«©**£*• 
5 3. liTEffi®SC«. ffiE*l©h5:/$>X*©«»»?'IC, HM?ft<&& 

$n^3©b7>^x^*^rur^5 

if*® 4 8 E®©S^gfio 
5 4. ftEQMIi. flE^l©h7>'> , ^^©fJgD^^> 
£ftfc!M©p5>^X*£*rl<Tfc*K 1MB3UXtf»2, *3©h7VS?X 

»#«4 9E«©**Sfi. 

4 6 
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55. m&mmmts m%i®v?yyz9-e$>z 

m&M. 4 8 IBifc©^fSito 

5 5 mmom^mmo 

5 7. flfrE£ 1 © 1 ©**ica****<tttt3fu 1 
© h 7 > * ©£ 2 ©«^K» 4 © h 5 > * ^W-f -5 

m#M. 5 5 fS®©^ggo 

3t$Jg 4 6 EiW>£3&iI© 

6o. iirE^3©h7>^x^©m©sgwitii2^^^^^ti> itjia 

& 3 © h v y >>X * ©£ 2 0S?l^lEWi^$ *1TV > 5 

m&m. 6 1 Btt©**«it. 

6 1. TO+ + ^*>^»w|ffE»2©h7>y^^©W(!P« : f3& < «tt&nT^« 

5 4 Ef&©£*§Sito 
6 2. |trC* + ^'>^©«I*^fnElll©h7>^^©*2©«W*»S 

mtivM. 5 7 iaiSG©^^^^o 

4 6 fBlfc©^£[lo 

6 4. fifBx-*&i:j3T£mft£©fffl{w. »j -^*w««*nr^« 

4 7 
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|f^4 6 iafB^S^Hiio 

6 6. it&m&mikmtt? zm&&m®®ftt, 

6 8. mmm&mt, m^mmmf-hmmm^hyyvx^ov^^ 

4 8 
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6 7 §2®f2$©^giio 

at$9 6 6 iaa©s^^go 

flt$£ 6 9 EfcCDS^gito 

t«E*>r 9 tmm&f- v h 5 > * *a«? t u o t 

4 9 
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7 0 E^O^^ilo 
H££ 7 1 i2©(Dl^^t, 

n*® 7 1 

6 9 E^CD^^^go 

75. i«E^sigu(i, y-K fu>t>, y *frZ®z-KmM% 

If*® 6 7l2«Oi^ic 

7 5 E«©£*SIS° 

7 7. fFE^ilffl^y-hSE^mh^>^^^^ W^WrStlSr** 

5 o 
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If $g 7 5 IB©©$^Stto 

nostra** 

If #£7 7Ett©*^SStto 
11^9 7 7 iBitO^Mo 

8 o . msmaiw- vvumm ► * > » u *r«rc»fw* 

Mf$)R 7 7 E«®**Bito 
H ^ 7 8 ^Mon^Uo 

8 2. mum** w«MfcoBTinE«iwBiwiy-««»»* ,t 

If 6 7 E«c©S^S° 
If #3® 8 2 EtOi^t, 

5 1 
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8 3 mmom^mo 

»Nf«:##attJHi:/j:oTffirEtE8iffltt»y- hsm#^m h5>s?^^ tuna 

8 6. wmmm^mu ftmhmzmMnfazmi&Lxmmteitmi-zitmib 
vimzm <mmt, mmmzmmmmzm LTmmmytm*z%ftvtwuz g < b# 

it*^ 8 3 iamo^^^go 

tti&%ftm*izmnzm®m.ffi®%fa\s'<A,£%feit?ztzibiz^ mm^mmm 

1 o * * » 2 ojK±0*«y- r ssi^m h7>^^ lim^njs + 

If*® 6 6EIK©^$ISo 

8 9. tammmmt, y-K FH>My-xm/:^-hsi# 
-*©w*a*E»*»£ffi££ft5fr?-fc«B u 

5 2 
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it*^ 6 6 mmomfr^Uo 

1MB****!*, t;- Kfttf* V - K**t* 7V 

92. ina7 s -*»fcJJr«ttfc©w«^ y-^*w*«snrv^ 
^^31 6 6 c«©a*s*o 

5 3 



WO 01/06484 PCT/JPOO/04763 

9 6. IIEVMI** KU-f y»tfV-X#rr*lft»* r -»'M* 

9 3 ^mom^Wo 

6 6 laSSO^^d o 

9 8. wEW»»ift»y-ba**Jft*h7>^x^ttPf-i'*^a-e** 

5 4 
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100. ^sm^Wi^^^^^^Sl^^- 

« 1 Ymm&m ^ 5 >***©?- Ms* 

5 5 
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h g« h 5 > 5> X * MM?(i *ft*ft** * ft 

1 0 0 Eft<D£3i*tttto 

sr$9 1 o o BMo&m&m* 
i o 3. max* v+ia***-**™*** 9 ***** 1 * 1 *^**^ 

IMfc*CJ6*r**T3 

1 0 1 E©©J&3*glio 

1 0 4. nmftnKmvtzn,&u«*®mumzmtz7-9&tMtt' < * 

x s nt&m t ©£H8ff KB s ft. J: o * 

|ffE^2IS^^©S^^Vl/X(C^LTlirEx-^^t>^^*K 

5 6 
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10 5. *E«W**.4 r -K + ********* 

-5 

1 0 4 EiS£>Ii^[§I®° 
1 0 6. iCKiltt, WSM***** t***' 0 * 1 '* 

©y- r Xtf c: tie** l/fclWB»** k u -f «" 

it #m i o 5 &mfc®®m%®&o 
i o 7. tMBSA«tt. ««iiiwiy"-«W»*^ yi;x ^ KM 

it 1 o 4 £tt©iS*liIK. 
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mmm 1 o i fB®©®^ius&o 
ar$s i o 8 cctoBXia&o 

1 0 9 IB@CD®fl®S&o 

1 1 1. mB^-f»f-«»»y-Ha«iM»*h5>^^*«»i«*n«ft«ii 

1 0 5 EStO®^®%o 

1 1 2. t&Kx>f v ^«wiy-ha«iiyft*h9>«^©»wit«rE«a 
mm¥- ha*#s^*h5>s>x**a//cfc?K 

5 8 
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lis. m&mMmt&&'f-YMW,R&}%h7yi?z?\*, mm^-z^m?*®. 

1 1 3 ett0B*@f&o 

m 1 1 5 wMommmno 

it i i 5 ett®s3?@g$o 
lis. nceftiflftiy- haw»* f 5 v^x^d y iTi^ifpt* 

III^S 1 1 5 E^OiS^ISKo 

5 9 
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121. *ebmi** mim^m^*****- ******** 

If #13 1 2 0 E^©®^08So 
12 2. «BM»fSli, |»ftflm«Uflfl)»*lfffl)lTHEt 

If 1 2 1 E®O®^0^o 
1 2 3. «TE«l«#»tt. frESCftraift^-H"***^^^^^^ 

fc © n (wjf a d nfc«»fflift«y- h a«iM« b 5 y * * * * 6 * 0 

flt$9 1 2 1 EfBOS^lU&o 
12 4. l«E»¥S(i> »B»^iCB»««E***ftT«rE»**-f**»* 

gf im l 2 1 E«i®fi*lslKo 

1 25. m&mmm*. ml*****?- ******* ?>****** x 

llEJW^CllfcnftMWI©**^^****^*^*^ ****** 

6 0 
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12 7. 1VEKMMU KU-f>»CfV-X*«A*:«iy-ha«* 
- * CD 181 £31 5Btt***tfMEI63fcat^rcffi 

flt££ 1 0 4 Em©®^®Ko 

1 2 8. neuiiBtt. y-K Ki/^Rtfv-*****^*-^** 

ts#® i o 4 stm<omm®&o 

1 0 4 Eit©®^IsIKo 
1 3 0. HE^-jattfMtt*©"^ 'J-********* 1 ^* 
H^l 0 4E®cD®^[lSSo 

13 1. WBf-^atllfMttfc©"^ WEfW*»«*«*«»» 

m^JS 1 0 4 ieic©®^laI85o 

1 32. ttEHbffii* y-k ku^r^-********-^** 

6 1 



WO 01/06484 



PCT/JPOO/04763 



1 2 9 E®©@3t®&o 

13 3. «eumi*. y-k Ki/-f>atfv-^wr*«ty-m«* 

ItJfcJgl 2 9E®cD®^®SSo 
13 4. «EHKI** y-K KK>M7-^ft^iy-H^ 

M«rft»-r* WE**©»«o«tt*«iEl/"C. «E»»y- hMJMfc* 

lt#® 1 2 9 E©O®^0Ko 
1 3 5. frE56^T-{^«^^^ hn***y*:/X***HV** 

ft 1 0 4 EicOM^HKo 
1 3 6. HEK»«W»y-bfl«*»*^9>^^^liP^ + *^S^** 

n^si i ztmommm^o 

6 2 
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&&sn, y- h v?m®?- ******* 

6 3 
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TV -5 

tf$]R 1 3 8 E«©B*HIBo 
1 4 0. lW2*«lfflh5>yx^©h5>s;x^1l--fX*<WeBMh5>s;x 

itJfc^ 1 3 8 E®©®^0Ko 
1 4 1. ||E^^ 9 rf-WIMiy-ba«*»*H^>^^^* c « TOaw,W 

metre* -f 9 f-ffl^y- b M%xm Y*y9** zmm^x, itim 

£ll#Bfc> 

6 4 



WO 01/06484 



PCT/JPOO/04763 



14 3. HEX*?*!** V-X, Kl/*>*0*- + ******** 

Hifcgy- hsm^m r 5 t. way- 

WB3 A#* K ck o TJfc 0 ftfcM«**fTEf- + * * b T*» * ft* 
14 4. ttES&fW** fTE^ffl^y-^SE^Hh7>^x^©Fl/ 

©y- hRcfcnic»»tfcfrES**Ku-f >^&wo«-r 

1 45. mmm&mu y-k ku-o> v-xRcff-+*A'*«.fcMi 

6 5 
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4 5 EEOSSft^®^ 1 ^ 0 
1 4 7. WEWifcWWiy-^Mft*^^^^^ MrtTJtlSt** 

11*3 1 4 5 E«©3Bft3^<Dffil&2ffco 

149. ircuhMit** ***mtrm&***Mr- ******* 

«**« r v y v * * «re* A*** & « ^ si b-c&sii ffi t u #» * ft** 
i»-e^ + *^*ai;Bi!i*»*frE»*3i-T'^*i* 

if #3 l 4 3 Efc©^^^©^®l^fto 

s> x * i/anaa*** * ^*mzm\? * mwm&tt 

15 1. tfEMMHUi, MffW^-rS-W^fi©***^®*^"^* 

6 6 
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152. MEMMtt, mmmmmmmf-hmm^^yyy^^^tmm 

St$g 1 5 0 Efc<D»*#*©M&#*o 

153. «cM«#iitt, ^wiwcratt***^^^*^******** 

1 5 4. 1&E®B)«Ui> *E*MlM^-«W»*^^*** ii ' 9 
T«E»**^lw*n«B»«*o«*^'<^**^"*"* /::aS),z * HE*«ffi 

<M-4*ttBje#w**fr 

15 5. nEAJ&Hs iBWI»01IB»fiB»OWiy- hs* 

1 o * tett 2 o£t±£Dife^y- hfl«lll»* l*> WE** 
H«T?*^li**(T*»l*«U-^*»W^*^*^^ y ' h * iiS **' r * 
4 3 

15 6. mou^«». *-k Fu-r>*tfy-**«*fciMi*'-i'" 

K i/-f > t V-x<DII*iSitt»*1irE»*3l^i:it U 

6 7 
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15 7. mOWM** *-K Klz-f^R^V-xtfliLfclMiy-hM 

15 8. f|ER««^io'C«|»$nfc«EI/^^*T»PKl'^WBB» 

1 4 2 E©Ol6*^©®S(l^&o 

159. mifiit wswj-**** 

mam?*!*. «ew»y- t ? > h fc v 

ffi#m 1 5 8 E^O^^^^^ib^^o 

1 6 o. maw*MU** y-K >*tfv-x*rr*«ty-ha« 
lei. waettMN*. y-K Ku-f>»cfv-x*»r«i6»y-ba* 
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1 6 2. UTiBIS^m^liWaiU^ Yvto* 

wes&^&k «fc o x m & a * nfcww* ^^t^is^ bt jwE^Si^ 
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